Introduction
In today's context of increasing urbanization, cities are considered as important locations for solving problems of gender inequality [1] and achieving sustainable development goals [2] . Gender-sensitive parameters become integral characteristics of a safe city. It is noted that discrimination against women may be caused by a lack of safe infrastructure [3] . The city should form such landscapes that make it impossible to manifest gender discrimination, gender violence [4] . Urban landscapes should not harm the health (physical, mental, social) of the inhabitants. Also, the city should ensure equality in the "right to the city" for all members of the urban community, regardless of age, sex, race, family, property status, etc. (gender+).
There is an urgent need to develop gender-sensitive approaches to the organization of safe public spaces, taking into account the diverse experience and needs of the inhabitants. And this, in turn, actualizes the expansion of the "factual basis", increasing the efficiency of the process of collecting the necessary data and disseminating information. GIS technologies are becoming an integral part of monitoring practices in which information and communication technologies (ICTs) are accessible to a wide range of users.
Thanks to the open access of GIS applications for everyone, it is possible to create databases of various contextual data about the city.
The current theoretical and methodological situation is complicated because of the insufficient level of gender-sensitive approaches in the scientific discourse, as well as the relevant methodological grounds for security monitoring. Despite the recognition of the value of GIS technologies for creating mechanisms for monitoring and evaluation of urban areas, there are unresolved issues of their implementation for gender monitoring. In Ukraine, there is still a tendency for a fairly slow spread of GIS technologies, as evidenced by the increase in the "digital divide" in global development indices in comparison with the leading countries (UN E-Government Development Index) [5] .
The relevance of the topic is also due to the need to improve the existing Ukrainian approaches to the development of a socially-oriented urban infrastructure, as well as to use the latest technologies for the registration of gender indicators in all urban life systems. It is especially important that the "security strategies" are in the "metropolises" (Kyiv, Kharkiv, Lviv, Odesa, Dnipro 
Literature review and problem statement
In studies of recent years, it is shown how the "security policy" concept is explicated on the "anthropogenic environment" of European cities. A three-component model of city security monitoring (SAP model): "perceived Security", "urban Attractiveness and spatial behavior", "Policy reactions" has been developed [6] . It is proposed to analyze the spatial attractiveness of the city sectorally (locations to live and work, mobility areas, public facilities, and others. It is shown that the phenomenon of mobility allows the better understanding of urban processes in general [7] , as well as from the point of view of city safety for women [8] .
The focus of space security leads to comprehension of vital and value meanings of the city, as well as to analysis of spatial frameworks in revealing the citizens' potentials and diverse experiences. The methodological basis of urban anthropological studies is the concept of city topos [9] , including gender-based interpretations of urban locations [10] . New urban solutions are proposed for solving the problem of identifying urban spaces through the definition of a "generated city" with a multiplicity of ways of everyday life [11, 12] . The attempts are made to identify possible "coordinates" of gender-sensitive locations in the urbanized space [13] , to determine the role of the gender factor in urban development [14] , and to determine the parameters of gender audit [15] .
The gender-oriented vision of the city allows urbanists to expand their own conceptual tools by mastering the gender mainstreaming approach in managing urban projects [16] , developing architectural and spatial solutions for public spaces [19] . Comprehensive solutions for the implementation of gender approaches in planning a "hospitable city", with a special emphasis on women's safety (in particular, the Swedish city of Umeå) are proposed. In Ukraine, the gender discourses of cities are represented on the example of the Kharkiv city.
Also, researchers are actively using GIS technology to understand how cities function and change. Visualization becomes an integral part of the city-planning developments. For example, features of spatial accommodation of citizens in open urban spaces (parks, squares, and other recreation areas) are analyzed using GIS visualization of "behavior maps" [20] . New datasets are being formed, as well as ways to better plan a more sustainable urban environment. Researchers discuss the potential of GIS tools for participatory governance and development of society [21] . Also, GIS issues are developed in the context of feminist criticism [22] . Attention is drawn to the digital gap that generates exceptions of some groups of citizens (the poor, women, minorities, and the elderly) from full access to the digital information resources [23] .
In Ukraine, geo-information definition of gender parameters of urban spaces is a new research task. The question of using web-cartography for the prevention and elimination of consequences of emergency situations is relevant [24] . Essential aspects of the safety concept, first of all, the cross-sectoral definition of dangerous locations using gender-based assessment systems, remain outside the field of view of researchers. The study of gender parameters of the urban area, which are connected with the possibilities of citizens to exercise their "right to the city", also did not find sufficient justification. However, it is the spatial focus of the city's gender perspective that makes it possible to expand the cognitive boundaries of urban studies.
The aim and objectives of the study
The aim of the research is the development of methodological solutions for the identification of gender components of the social-safe content of the safe city of Kharkiv (Ukraine) using GIS mapping on the platform "Secondary city" (USA).
To achieve this goal, it is proposed to solve the following tasks:
-to analyze the features of urban areas with the use of feminist optics for the concepts of a safe city;
-to identify the main methods of geo-investigation of the "safety component"; -to develop gender-sensitive geo-information maps of Kharkiv through explication of the problem of urban infrastructure security;
-to develop a solution for integrating GIS data of gender-sensitive maps into the processes of managing the content of urban infrastructure projects and programs.
The gender context of urban space security
Admittedly, security is vital for any segment of the city's social space. Identification of security factors occurs in a specific spatial context and is evaluated taking into account the diversity of everyday experience of citizens. It is noted that space is "occupied" by the body, and the perception of this space can be indicated by sensations of danger during a stay in urban locations. In particular, perceptual evaluation of "presence in urban spaces" by women can be manifested due to fear caused by a real or perceived threat to biological or social existence and human well-being. "Fear of space" can manifest itself in the perception of a street or a separate urban area, especially in the dark, as a threat to personal security. Feminist urbanistics notes that the female "fear of crime" is often experienced as the "fear of sexual violence". The "experience of women" in the city includes not only the likelihood of physical violence towards them but also psychological (for example, because of the existence of a symbolic space of sexist advertising) [2] .
The initiative to design "safe cities without violence against women and girls" was established by the UN Women [3] . Safe focus issues of public spaces in the city in terms of the everyday experience of mobility of women and girls. Attention is drawn to the fact that streets, parks, public transport stops, sanitary buildings (toilets) that are not properly equipped, reduce the mobile freedom of women and girls in the city. "Road discourse" becomes important for residents who carry out reproductive roles. After all, it is important to identify the risks that they face when moving about the city with prams. Today, attention is focused on the issues of free movement by public transport or during the city's pedestrian traffic and the identification of spatial barriers for women. Also in feminist urbanistics attention is drawn to the peculiarities of women's spatial behavior -evasion from staying on the street after dark. They feel less safe than men during this period of the day. In this situation, it is a question of re-stricting women's access to basic urban services, for example, cultural and recreational (women are often forced to refuse to attend various public institutions, have night work, etc.). This reduces their opportunities in social communications, as well as being attracted to education, work and social life. This also negatively affects their health and well-being.
Gender context of the safe city is indicated in the Sustainable Development Goals: ensure healthy lives and promote well-being for all at all ages (Goal 3: Good health and well-being); achieve gender equality and empower all women and girls (Goal 5: Gender equality); ensure availability and sustainable management of water and sanitation for all (Goal 6: Clean water and sanitation); make cities and human settlements inclusive, safe, resilient and sustainable (Goal 11: Sustainable cities and communities). In the content of the meaning of the Goals, the tasks related to the safety of women and girls in cities are highlighted:
-"…to combat water-borne diseases…" (3.3); -halve the number of global deaths and injuries from road traffic accidents (3.6);
-"achieve universal health coverage ...access to quality essential health-care services ...for all" (3.8);
-end all forms of discrimination against all women and girls everywhere (5.1);
-eliminate all forms of violence against all women and girls in the public and private spheres (5.2); -recognize and value unpaid care and domestic work through the provision of public services, infrastructure and social protection policies (5.4);
-"…achieve access to adequate and equitable sanitation and hygiene for all ... paying special attention to the needs of women and girls and those in vulnerable situations" (6.2);
-"provide access to safe, affordable, accessible and sustainable transport systems for all, improving road safety, notably by expanding public transport, with special attention to the needs of those in vulnerable situations, women, children, persons with disabilities and older persons" (11.2);
-"provide universal access to safe, inclusive and accessible public spaces, in particular for women and children, older persons and persons with disabilities" (11.7).
The outlined cross-sectoral context of gender monitoring of city security is presented in Fig. 1 .
Gender-sensitive requirements for a safe city, presented in the system of Sustainable Development Goals, should be included in the context of projects for the design and development of public spaces of cities. Particular attention should be paid to the implementation of a comprehensive survey of urban facilities/locations and the measurement of gender-sensitive parameters of urban infrastructure. Creation of a safe space is possible due to the improvement of such infrastructure elements as transport, street lighting, sanitary facilities, playground equipment, etc.
It should be noted that the Sustainable Development Goals recommend using high-performance technologies, in particular, information and communication technologies, to address gender equality issues (5.b). Therefore, this requirement is actualized for all the target tasks presented by the structural and logical decomposition of the context of the phenomenon of "safe city for all" (Fig. 1) .
Among the existing effective technological tools, attention is paid to electronic mapping. GIS mapping is a powerful tool for gender monitoring of cities. GIS can effectively collect, process and interpret various urban databases, and make informed decisions.
Creation of a geo-information map for gender monitoring of the security of Kharkiv city locations
It should be noted that in Ukraine, GIS tools for gender monitoring and evaluation of the city's safety measurement are not yet widely disseminated. Geo-information definition of urban spaces is a new research task for Ukrainian urban studies. In this study, the GIS practices of the city of Kharkiv (Ukraine) are comprehended. They were carried out as part of the international project of the American Association of Geographers "Secondary Cities", with the support of the US State Department [25] . The goal of the project is to develop local capacity through the use of geospatial technologies in the city's livelihoods.
Fig. 1. Structural-logical decomposition of the gender phenomenon "safe city" in the context of Sustainable Development Goals
In the framework of project initiatives "Kharkiv, Ukraine: Secondary cities", "field studies" of urban areas were conducted. As a result, 2417 point objects of the "mobility features" block, 1496 points of the "social infrastructure" block and 18039 objects of the "public safety" block were recorded. Data collection was done using an application for mobile devices (smartphones) -Survey 123 for ArcGIS [26] . Within the framework of the project, the municipality of Kharkiv sorts cartographic material for information platforms: "Kharkiv: Transportation Network", "Kharkiv: Road Junctions", "Kharkiv: Power lines (points)", "Kharkiv: Tramway Lines", "Kharkiv: Building Use" [25] .
The cartographic information, collected within the framework of the project initiatives "Kharkiv, Ukraine: Secondary cities", is laid out layer by layer, with the possibility of integrating thematic information from different layers. Working with map layers (selecting and displaying themes for visualization) makes it possible to combine the layers in such a way as to update the gender contexts. In particular, in this study, it is proposed to determine the number of gender-sensitive parameters of the city for creating the map "Kharkiv: safe for women -safe for everyone".
Firstly, "the mobility space is friendly to a woman and a child" (Fig. 2) . The specialized map allows integrating information regarding the quality of the spatial environment of the city for street mobility. Low curbs, ramps, steps to improve the movement of pedestrians, particularly vulnerable gender groups (parents with small children, the elderly, and people with disabilities). Such locations as unequipped places to wait for public transport, unreliable routes make women vulnerable and unprotected. It is important that each point on the map is a representation of a set of attributive information collected by volunteers of the project directly on the site (Fig. 2, а) . The data is confirmed by visualization (a photograph of the object, Fig. 2, b) . Geo-spatial information of this map can be expanded due to the mobility characteristics of school-age children. After all, "parental fears" are often associated, for example, with the fact that children go to school through an unregulated transition (without a traffic light), or where there is no marking for a pedestrian crossing. а b Fig. 2 . Map "Kharkiv: mobility space -friendly to women and children (developed using ArcGISOnline [27])": а -a window for placing information about the object; b -the output of the actual image of the object described Secondly -"social infrastructure -friendly to the family". Attention is focused on the organization of specific urban spaces that help women to combine family and professional responsibilities. After all, it is women, irrespective of career employment, who demonstrate greater responsibility for most "internal" tasks: caring for children, elderly relatives, shopping for the family, etc.). Women, "caring about others", think of such urban locations as schools, hospitals, public services centers, shops, recreation facilities. In particular, an important indicator of a safe city is the existence of such a social facility as a refuge for women affected by domestic violence. It should be noted that in Kharkiv a similar object appeared in 2016, thanks to the support of UNDP. However, in the city of Vienna, there is a high indicator of gender equality, there are 6 such institutions. Such an infrastructure landscape of the city becomes part of the projects to create a safe city. Gender aspects of city security can be presented in the context of quality of living space, quantity and quality of social infrastructure objects in this map (Fig. 3, а) . To confirm the relevance, photos of objects are attached to the map (Fig. 3, b) .
Thirdly, "security of public spaces". A specialized map (Fig. 4) allows you to integrate information about the location of street lighting sources (lampposts). The availability of lighting sources along pedestrian paths, at entrances to buildings, near stops, in other public places (Fig. 4, а) . A positive trend in the level of illumination of Kharkiv should be noted. According to the general urban technical parameters, it is 98.1 %, while 15 years ago this indicator was 36 %. It is known that women, as a rule, try not to go alone in the dark, fearing to become victims of gender-based violence. Illumination improves the visibility of paths for pedestrians and also prevents criminal acts. To confirm the relevance, photos of objects are also attached to the map (Fig. 4, b) . а b Fig. 3 . The map "Kharkiv: social infrastructure -family friendly" (developed using ArcGISOnline [27]): а -window for placing information about the object; b -output of the actual image of the object described
The proposed gender-sensitive Kharkiv GIS maps contain wide functional possibilities. The developed gender maps form a powerful tool for integrating the efforts of city authorities and society to improve the urban space and comfortable living of all members of the community. Using an interactive map allows to get information about an object directly from the placement on the map, by calling the help window (Fig. 2-4) . GIS map users have the opportunity to determine in real time the quantitative/qualitative gender sensitive characteristics of a city facility/location, and to minimize hazards in everyday urban practices.
The discussion of the results: a model for assessing the gender-sensitive content of urban infrastructure projects
Gender-sensitive GIS maps are a significant information source for the formation of the content of projects and programs focused on improvement, reconstruction of urban locations and infrastructure facilities. According to the РМВОK, "Project Scope Management (PSM)" should consist of the processes necessary for the successful implementation of the project [28] . The evaluation of the gender-sensitive content of urban projects should undoubtedly be presented in the information model "collection of requirements" [28] . Similarly, relevant gender information should be presented in the "requirements tracking matrix". It is proposed to develop a "gender tracking matrix" to manage the content of urban infrastructure projects and programs ( Table 1 ). The matrix allows you to track the inclusion and development of the necessary gender components in the structural elements of the project content.
It is proposed to assess the level of safety of the infrastructure project through the prism of the inclusion of gender requirements in the content on a scale: "5" -high level; а -window for placing information about the object; b -the actual image of the object described "3" -average level; "1" -low level; "0" -does not affect; "-1...-5" -degree of negative influence. Evaluation of the gender context of the infrastructure project as "a project that will improve the safety of urban locations" is presented in the following form:
where AR i -is the value of the i-th infrastructure project in its compliance with the gender requirements for project administration, 
where F -is an additive utility function, which is seen as a set of characteristics of the infrastructure project; a istands for the weighting coefficients, i 1;4. = The overall solution of the tasks (1) and (2) can be made in a sequence, with the primary necessity to determine the weighting coefficients a i of the additive utility function (2) . The numerical values of the weighting coefficients are found by an expert method, such as the hierarchy analysis method. The problem is further solved by integer linear programming methods.
Conclusions
1. The gender-urban analysis: -showed the geolocation potential for identifying the safety/hazard coordinates of urban locations and assessing the quality of the urban environment as a whole;
-allowed visualizing the gender-segregated and gender-sensitive spatial data necessary for the implementation of gender monitoring of city security.
2. The developed GIS layers for the map of Kharkiv (using ArcGIS software products) are able to play an integrative role of the catalyst for the city's gender mainstreaming and allow local authorities to:
-effectively perform information and analytical processes to develop appropriate solutions (generation of gender-segregated data, data management and exchange, remote zoning), etc.; -assess progress in the implementation of relevant activities by the municipality to improve the level of city security; -identify problems, trends, new approaches to issues affecting the situation of girls and women, which require timely consideration.
3. GIS visualization of gender-sensitive identification of urban safety in an innovative way integrates open data, which allows: -expanding the range of possible solutions to overcome discriminatory spatial practices; -transforming dangerous locations into safe locations in the context of "safe for women -safe for everyone". 4. To improve the processes of "content management" of urban infrastructure projects and programs, a "model of multi-criteria evaluation of gender-sensitive content" was developed. The model is based on the structural and logical scheme requirements for the content of the project (PMBOK, p. 5.2.3.1 "Requirements documentation") and contains specially developed gender GIS requirements for the content of the infrastructure project. The application of the proposed model makes it possible to take effective design decisions by integrating gender parameters in the project database in a GIS mapping format. PMBOK® Guide): Fifth Edition. (2013). USA: Project Management Institute, 589.
